P205-0130WO 



1 

DESCRIPTION 

COLOR IMAGE SENSOR UNIT AND IMAGE READING APPARATUS 
USING THE SENSOR UNIT AND CONTROL METHOD THEREFOR 

TECHNICAL FIELD 

[0001] The present invention relates to a color 

image sensor unit provided for an image reading section 
which reads reflected light from the surface of an 
original, an image reading apparatus using the color 
image sensor unit, and a method for controlling the 
image reading apparatus. 

BACKGROUND ART 

[0002] Conventionally, in image reading apparatuses, 

such as an image scanner and copying machine, a contact 
image sensor (hereinafter abbreviated as CIS) which is 
arranged close to an original so as to read it without 
magnification, has been used as an image sensor which 
optically reads image information of the original and 
converts the read information to an electric signal. 
[0003] Figure 13A and Figure 13B depict views for 

explaining the CIS unit. Figure 13A depicts a 
sectional view of the CIS unit, and Figure 13B depicts 
a drive circuit of a light source in the CIS unit. 
[0004] Light emitted from a light source 21 arranged 

on the end surface of a light guide member 22, is made 
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incident on the light guide member 22, and is guided in 
the longitudinal direction (perpendicular direction in 
the figure (main scanning direction) ) , and linearly 
irradiates in the main scanning direction of an 
original 29 placed on an original supporting table 28 
such as glass, in a substantially uniform manner. The 
light source 21 is provided with light emitting 
elements 21-r, 21-g and 21-b which emit lights having 
wavelengths of three colors of red, green and blue 
(hereinafter abbreviated as RGB) , respectively. 
Generally, LEDs of RGB colors are used as these light 
emitting elements, and the respective light emitting 
elements are independently driven to be lighted by 
time-division driving . 

[0005] In this way, the reflected light from the 

original 29 illuminated by the light source 21, is 
converged by a lens array 24, and is formed into an 
image on a sensor array 25 arranged on a substrate 26. 
An image signal outputted from the sensor array 25 is 
outputted to the outside via a connector 27. The light 
guide member 22, lens array 24, substrate 26 and the 
like are fixed to predetermined positions by a frame 23. 
[0006] In Figure 13B, an FET for driving is 

connected to each of the light emitting elements 21-r, 
21-g and 21-b. Each FET is turned on by making drive 
signals <j)LR, <j>LG and <j)LB reach a high level, 
respectively. Thereby, the on-state FET allows current 
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to flow through the light emitting element 
corresponding to the FET, so that the light emitting 
element is driven to emit light. 

[0007] Figure 14 depicts an external view of the 

sensor array 25 in the longitudinal direction (main 
scanning direction) , and portions which are common to 
those in Figure 13A and Figure 13B are denoted by the 
same reference numerals. Note that reference numeral 
130 denotes a sensor IC portion constituting the sensor 
array 25 on an enlarged scale. 

[0008] Here, the sensor array 25 is not provided 
with a function to identify color, but merely performs 
photoelectrical conversion of the incident light 
quantity. Therefore, here, image signals of an 
original of respective color components are detected by 
synchronizing the timing of respective drive signals 
<j)LR, <J)LG, <j>LB of the RGB light sources and the outputs 
of sensor array 25 with each other. 
[0009] The CIS reads an original without 

magnification, and hence, needs to have a sensor with a 
length corresponding to the width of the original. To 
accomplish this, the CIS has a multi-chip constitution 
in which plural sensor ICs (25-1) to (25-i) are 
linearly arranged. Here, in each of the sensor ICs, n 
pixels P(l) to P (n) which perform photoelectric 
conversion are linearly arranged in the main scanning 
direction at a predetermined interval x, respectively. 
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For example, in the case of a sensor IC whose 
resolution is set to 600 dpi, the interval x is set as 
x = 42 |um. 

[0010] Further, with the increase in the image read 

speed in recent years, it is required to increase the 
operating speed of the sensor. In order to cope with 
this requirement, the operating speed of the sensor 
array 25 is increased by parallelly taking out the 
outputs of respective sensor ICs of the sensor array 25 
having the multi-chip constitution. 

[0011] Figure 15 is a figure explaining an operation 

timing of the above described CIS. 

[0012] The above described drive signals <j)LR, <|)LG, 

<j)LB are successively outputted in synchronous with an 
external synchronizing signal SP. In this way, a 
reading operation of RGB color images of one line is 
completed during a time period of 3 times the SP cycle. 
Further, the sensor IC 25 is constituted so as to 
collectively transfer electric charges stored by the 
respective pixels during the SP period to an analog 
memory (not shown) provided in the sensor IC 25, and to 
successively output the transferred electric charges 

(denoted as OS (R) , OS (G) and OS (B) ) from the analog 
memory in succeeding SP cycles. 

[0013] Here, since the CIS is a line sensor, it is 

necessary to move the CIS unit in the subscanning 
direction relative to the original, in order to acquire 
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two-dimensional information of the original. At this 
time, for example, when the original is read by the 
resolution of 600 dpi, assuming that the SP cycle which 
is a sensor operation cycle period for one color is set 
to TW (second) , the relative moving speed V between the 
original and the CIS unit is set as V = 42 [jum] /3 x TW. 
While the original is read, the original and the CIS 
unit are moved relative to each other at the constant 
speed V. At this time, the irradiation positions on 
the original in the subscanning direction are different 
for each of RGB. This causes the RGB read timing to be 
different for each of RGB. For this reason, when RGB 
outputs are composed as they are and formed as color 
image information, the color misalignment is caused in 
the subscanning direction. 

[0014] Figure 16A depicts a view for explaining the 

color misalignment in the subscanning direction. White 
squares 1501 to 1503 in Figure 16A represent reading 
positions on the original read by a certain pixel at 
respective points of time Tl to T4 in Figure 15 shown 
as a timing chart. For example, the R component 
information of the original is obtained as reflected 
light of the light emitted from the light emitting 
element 21-r which is turned on at the timing of <j)LR 
during the period TW. However, the original and the 
CIS unit are moved relative to each other in the 
subscanning direction at the speed V, as described 
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above. Thus, when the G component information of the 
original is read at the subsequent time point T2, the 
reading position on the original is moved from the 
position at the time point Tl to the position at the 
time point T2 in the figure. Each of parallelograms 
1504 to 1506 in the figure represents reading areas for 
respective RGB on the original, when the movement in 
the subscanning direction is taken into account. 
Therefore, when the deviation amount of the whole RGB 
is set to Ay, the reading areas of respective RGB are 
sequentially deviated by l/3Ay. 

[0015] On the other hand, there is proposed a CIS 
adopting a color decomposition system in which three 
pixel arrays are provided on the sensor IC used for the 
CIS, and color filters for RGB are mounted on the 
respective pixel arrays (Patent document 1) . 
[0016] Figure 17 depicts an external view of such 

sensor array in the main scanning direction, and 
reference numeral 160 denotes an enlarged view of the 
sensor IC part. 

[0017] This sensor array is constituted similarly to 

that shown in Figure 14 as described above, in that 
plural sensor ICs which perform photoelectric 
conversion are linearly arranged in order to realize a 
long read width. Further, in the respective sensor ICs 
35-1 to 35-i, as denoted by reference numeral 160 in 
the figure, pixels which perform photoelectric 
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conversion are arranged at an interval x in the main 
scanning direction, and three arrays of the pixels are 
arranged at an interval y in the direction of relative 
movement between the original and the sensor IC 
(subscanning direction) . Further, three kinds of color 
filters CF-r, CF-g and CF-b which have transmission 
wavelength regions corresponding to RGB are arranged on 
the respective pixel arrays on each sensor IC. This 
enables the pixels of each pixel array to have the 
spectral sensitivity corresponding to each color of RBG. 
This sensor array has a multi-chip constitution in 
which outputs of the three pixel arrays are arranged to 
be taken out from one common output line, so as to 
allow the outputs of respective sensor ICs constituting 
the sensor array to be parallelly taken out for the 
purpose of raising the operating speed. 
[0018] Figure 18 is a timing chart showing the 

operation of the color CIS unit shown in Figure 17. 
[0019] Unlike in the above described case of Figure 
15, the decomposition of an image signal to each color 
component is performed by the color filter, and hence, 
a single white-color Xe tube or LED and the like which 
has a wide emission spectrum in a visible wavelength 
region is used as the light source. Thus, one kind of 
drive signal for controlling lighting of the light 
source is required, and the light source is kept turned 
on during the reading operation of the CIS unit. 
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Therefore, in the CIS unit using the sensor IC having 
the three line constitution provided with such color 
filters, RGB information for one line of an image can 
be read during one operation cycle (within the period 
TW) , as shown in Figure 18. 

[0020] Even in this case, the two-dimensional image 

is read, while the original and the CIS unit are moved 
relative to each other in the subscanning direction. 
Here, the interval y between the pixel arrays on the 
sensor IC in the subscanning direction is arranged to 
be, for example, an integer multiple of the line 
interval at the resolution of 600 dpi. In such a case, 
the deviation of reading positions on the original with 
respect to the line signals of RGB becomes the interval 
y. Thus, when color information is generated by 
composing the RGB signals, the positional deviation of 
each line data is corrected by delaying each line data 
by the amount corresponding to the interval between the 
pixel arrays, so that an image without color 
misalignment is obtained. 

[0021] Figure 19A depicts a view for illustrating 

the deviation of reading positions on the original. In 
the figure, respective squares represent the reading 
positions of a pixel line on the original at each of 
the time points Tl and T2 in Figure 18 as the timing 
chart. Further, respective parallelograms 180 to 182 
corresponding to each of RGB represent the reading 
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areas on the original for which the relative movement 
between the original and the CIS unit is taken into 
account. For example, when the original is read at a 
resolution of 600 dpi, assuming that the period of SP 
which is the operating cycle period of the sensor is 
set to TW (second) , the relative movement speed V 
between the original and the CIS unit is set as V = 42 
[jLimj/TW. Here, when the interval y between the pixel 
arrays shown in Figure 17 is set to 42 [jam] which is 
equal to the interval between the pixel lines, the 
reading positions for the respective pixel arrays which 
are separated for each color are also deviated by 42 
[jam] . This makes it possible to eliminate the 
generation of color misalignment by composing image 
signals of respective colors in consideration of, for 
example, the delay time (for one line) of one line 
signal (181) of G with respect to one line signal (180) 
of R, and the delay time (for two lines) of one line 
signal (182) of B with respect to one line signal (180) 
of R. 

[0022] Patent document 1: Japanese Patent Laid-Open 

No. 2003-324377 

However, when the sensor array shown in Figure 17 
is used, following problems arise. When there are 
differences in the spectral sensitivity between the 
sensors and in the RGB ratio of emission spectrum 
between the light sources, the level differences 
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between respective RGB signals occur, as shown in 
Figure 18. Here, when white balance is to be adjusted, 
it is necessary to amplify color component signals with 
a low level. Generally, the sensor IC has a low 
spectral sensitivity in the B component, while the 
light source has a large emitted light quantity in the 
R component. As a result, the B component signal level 
tends to become lower than the R component signal level. 
For this reason, there is a need to amplify the B 
component signal. Thus, there is a problem that the 
noise component contained in the B component signal is 
also amplified by such signal amplification, and 
thereby the S/N ratio of the B component signal is 
lowered as compared with the R component signal. For 
this reason, the color temperature of the light source 
needs to be adjusted so as to correspond to the 
spectral sensitivities of the sensor ICs which 
constitute the above described CIS unit. 
[0023] Further, in the above described prior art 

form, when the CIS unit is used as a reading apparatus 
of an original, the reading resolution in the 
subscanning direction may be changed for the purpose of 
reducing the reading time and of the resolution 
conversion, or the like. On the other hand, when the 
reading speed in the subscanning direction is changed, 
that is, when the reading operation is performed in the 
state where the resolution in the subscanning direction 
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is different from the resolution in the main scanning 
direction, the color misalignment occurs in the read 
image. For example, a case is considered where the 
reading operation is performed at a resolution of 300 
dpi in the subscanning direction by using a CIS unit 
having pixel arrays of a resolution 600 dpi, as shown 
in Figure 17. Figure 19B is a schematic illustration 
showing reading positions on the original moved when 
the reading speed in the subscanning direction is 
doubled. In the figure, white squares represent the 
respective reading positions on the original for each 
of RGB in the points of time Tl and T2 in Figure 18. 
Further, parallelograms 183 to 185 represent the 
reading areas on the original, for which the relative 
movement between the original and the CIS unit is taken 
into account. When the resolution in the subscanning 
direction is reduced by half, and the reading operation 
is performed at the resolution of 300 dpi, assuming 
that the SP period which is one operating cycle period 
is set to TW (second) , the speed V f of relative 
movement in the subscanning direction between the 
original and the CIS unit is set as V 1 = 2V = 84 
[|xm]/TW. As described above, when the interval y 
between the pixel arrays is equal to 42 [jLxm] which is 
equal to the interval between the pixel lines of 600 
dpi, the deviation between adjacent reading positions 
for the respective pixel arrays which are decomposed 
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for each color becomes 42 [jam] , and hence the distance 
corresponding to one line delay becomes 84 [jam] . Then, 
for example, when the line signal (185) of B is delayed 
by one line, the line signal (185) of B is made 
coincident with the line signal (183) of R. However, 
the deviation amount of the line signal (184) of G 
becomes 0.5 line, for which deviation amount cannot be 
corrected by the delay processing in the unit of one 
line . 

[0024] Also, in the case of Figure 14, when the 
resolution in the subscanning direction is reduced, the 
color misalignment is further increased. Figure 16B 
depicts a view illustrating the reading positions when 
the resolution in the subscanning direction is set to 
1/2 of the resolution in Figure 16A. Also in this case, 
the difference between the one line signal (1507) of R 
and the one line signal (1508) of B does not become an 
integral multiple of one line. This makes it difficult 
to perform superimposition of RGB signals by the delay 
processing in the unit of one line. From this, it is 
seen that the color misalignment cannot be corrected. 
[0025] An object of the present invention is to 

solve the above described problems of the prior art. 
[0026] A feature of the present invention is to 
provide a color image sensor which comprises light 
emitting elements that emit light of respective color 
components, and an array of sensors that detect image 
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signals of the respective color components, and which 
is capable of adjusting output signal levels from the 
respective sensors. A feature of the present invention 
is also to provide an image reading apparatus using the 
unit of the sensors and a method for controlling the 
image reading apparatus . 

[0027] Further, a feature of the present invention 

is to provide an image reading apparatus which is 
capable of preventing color misalignment of image 
signals obtained by reading an original, even when 
reading speed in the subscanning direction is changed, 
and to provide a method for controlling the image 
reading apparatus . 

DISCLOSURE OF INVENTION 
[0028] The above described features are attained by 

the combination of the features described in the 
independent claims, and the subclaims merely specify 
the advantageous examples according to the present 
invention . 

[0029] According to one aspect of the present 
invention, there is provided a color image sensor unit 
comprising: a light source for lighting; an image 
forming means for forming an image of reflected light 
which is irradiated by the light source and reflected 
from a member to be read; and a sensor array for 
converting the image formed by the image forming means 
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into an electric signal, 

wherein the sensor array has at least three pixel 
arrays each of which has plural pixels, and has color 
filters each of which has a different transmission 
wavelength region from each other and is arranged for 
each of pixel arrays, and 

wherein the light source has at least three light 
emitting elements, each of which emits light having a 
different wavelength from each other, and each of the 
light emitting elements is able to be independently 
driven . 

[0030] According to one aspect of the present 
invention, there is provided an image reading apparatus 
comprising : 

a color image sensor unit comprising a light 
source that has at least three light emitting elements 
each of which emits light having a different wavelength 
from each other, an image forming lens that forms an 
image of reflected light which is irradiated by the 
light source and reflected by an original, and a sensor 
array that has at least three pixel arrays each of 
which has plural pixels, and color filters each of 
which has a different transmission wavelength region 
for each of the pixel arrays, and that converts the 
image formed by the image forming lens into an electric 
signal; 

moving means for moving the original and the color 
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image sensor unit relative to each other in the 
direction substantially perpendicular to the pixel 
array; 

driving means for independently driving the 
respective light emitting elements of the light source; 
and 

output means for generating an image signal 
corresponding to the original on the basis of image 
signals corresponding to respective colors, which image 
signals are outputted from the color image sensor unit 
in synchronous with a light emission driven by the 
driving means, and for outputting the generated image 
signal . 

[0031] According to one aspect of the present 

invention, there is provided a control method of an 
image reading apparatus comprising a color image sensor 
unit having: 

a light source that has at least three light 
emitting elements each of which emits light having a 
different wavelength from each other, an image forming 
lens that forms an image of reflected light which is 
irradiated by the light source and reflected by an 
original, and a sensor array that has at least three 
pixel arrays each of which has plural pixels, and color 
filters each of which has a different transmission 
wavelength region for each of the pixel arrays, and 
that converts the image formed by the image forming 
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lens into an electric signal, the control method 
comprising : 

a moving step of moving an original and the color 
image sensor unit relative to each other in the 
direction substantially perpendicular to the pixel 
arrays ; 

a driving step of independently driving the 
respective light emitting elements of the light source 
to enable the original to be irradiated moved in the 
moving step; and 

an outputting step of generating an image signal 
corresponding to the original on the basis of image 
signals corresponding to respective colors, which image 
signals are outputted from the color image sensor unit 
in synchronous with the light emission driven in the 
driving step, and of outputting the generated image 
signal . 

[0032] Note that all the required features are not 

listed in the inventive concept as expressed herein, 
and hence, subcombinations of these feature groups are 
also included in the scope of the present invention. 
[0033] According to the present invention, light 
emitting elements for emitting light of respective 
color components, and arrays of sensors for detecting 
image signals of the respective color components are 
provided, so as to make it possible to adjust the level 
of output signals from the respective sensors. 
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[0034] Further, according to the present invention, 

even when the reading speed in the subscanning 
direction is changed, it is possible to obtain an 
effect of preventing color misalignment of an image 
signal read from an original. 

[0035] Further features of the present invention 

will be apparent from the following description of 
exemplary embodiments with reference to the attached 
drawings . 

BRIEF DESCRIPTION OF DRAWINGS 
[0036] Accompanying drawings incorporated herein and 

constituting a part of the present application 
illustrate embodiments not only for the description of 
embodiments of the present application but also for 
explaining the principle of the present invention. 
[0037] Figure 1 is a block diagram showing a 

constitution of a color contact image sensor (CIS) unit 
according to an embodiment of the present invention; 
[0038] Figure 2 depicts a view for illustrating a 

drive circuit of a light source according to the 
embodiment of the present invention; 

[0039] Figure 3 depicts an external view of a sensor 

array 5 according to the embodiment of the present 
invention; 

[0040] Figure 4 is a figure showing each emission 

spectrum of light emitting elements 1-r, 1-g and l~b, 
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and each spectral transmittance of color filters CF-r, 
CF-g and CF-b, according to the embodiment of the 
present invention; 

[0041] Figure 5 is an equivalent circuit diagram of 

a sensor IC which constitutes the color CIS unit 
according to the present embodiment; 
[0042] Figure 6 is a timing chart explaining an 

operation timing of a light source drive circuit of the 
color CIS unit according to the present embodiment; 
[0043] Figure 7A is a figure explaining a method for 
adjusting the light quantity of each light emitting 
element by changing the duty ratio between the 
respective light emitting elements, while making the 
lighting timings and lighting periods of the respective 
light emitting elements almost equal to those in Figure 
6; 

[0044] Figure 7B is a figure explaining a method for 

adjusting the light quantity of respective light 
emitting elements by the current value of the 
respective light emitting elements, while making the 
lighting timings and lighting periods of the respective 
light emitting elements almost equal to those in Figure 
6; 

[0045] Figure 8 is a timing chart explaining a drive 

timing of a color CIS unit according to an embodiment 2 
of the present invention; 

[0046] Figure 9A is a schematic illustration 
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explaining a relationship between the light emission 
timing of light emitting elements and image signals 
read by respective pixel arrays, in correspondence with 
the resolution in the subscanning direction; 
[0047] Figure 9B is a schematic illustration 

explaining a relationship between the light emission 
timing of light emitting elements and image signals 
read by respective pixel arrays, in correspondence with 
the resolution in the subscanning direction; 
[0048] Figure 9C is a schematic illustration 

explaining a relationship between the light emission 
timing of light emitting elements and image signals 
read by respective pixel arrays, in correspondence with 
the resolution in the subscanning direction; 
[0049] Figure 9D is a schematic illustration 

explaining a relationship between the light emission 
timing of light emitting elements and image signals 
read by respective pixel arrays, in correspondence with 
the resolution in the subscanning direction; 
[0050] Figure 10 is a block diagram showing a 

constitution of an image reading apparatus in which the 
color CIS unit is used, according to an embodiment 4 of 
the present invention; 

[0051] Figure 11 is a block diagram showing a 

constitution of a sheet feeding type scanner apparatus 
which is an example of the image reading apparatus 
according to the embodiment 4 of the present invention; 
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[0052] Figure 12 is a flow chart explaining reading 

control of an original in the image reading apparatus 
according to the present embodiment 4; 
[0053] Figure 13A depicts a sectional view of a 

conventional CIS unit; 

[0054] Figure 13B depicts a drive circuit of a light 

source of the conventional CIS unit; 
[0055] Figure 14 depicts an external view of a 

conventional sensor array in the longitudinal direction 
(main scanning direction) ; 

[0056] Figure 15 is a figure explaining an operation 

timing of the conventional CIS; 

[0057] Figure 16A is a schematic illustration 

explaining a deviation between a pixel in reading and a 

reading position, based on a prior art; 

[0058] Figure 16B is a schematic illustration 

explaining a deviation between a pixel in reading and a 

reading position, based on the prior art; 

[0059] Figure 17 depicts an external view of a 

conventional sensor array in the main scanning 

direction; 

[0060] Figure 18 is a figure showing an operation 

timing of the color CIS unit shown in Figure 17; 
[0061] Figure 19A is a schematic illustration 

explaining a deviation of reading positions on an 
original in the subscanning direction; and 
[0062] Figure 19B is a schematic illustration 

- 20 - 



P205-0130WO 

21 

explaining a deviation of reading positions on the 
original in the subscanning direction. 

BEST MODE FOR CARRYING OUT THE INVENTION 
[0063] In the following, preferred embodiments 

according to the present invention will be described in 
detail with reference to the accompanying drawings. 
Noted that the following embodiments are not 
restrictive as to the scope of the present invention as 
recited in the claims, and all combinations of the 
features described in the embodiments are not always 
essential for the solution according to the present 
invention . 

[0064] [Embodiment 1] 

Figure 1 is a block diagram showing a constitution 
of a color contact image sensor (CIS) unit according to 
an embodiment of the present invention. Note that the 
CIS unit according to the present embodiment comprises 
at least a light source 1, a light guide member 2 for 
illuminating in the width direction of an original with 
light from the light source 1, and a sensor array 5 for 
detecting reflected light from the original. 
[0065] In Figure 1, the light source 1 is a light 

source for illuminating the original 9, and light 
emitting elements 1-r, 1-g and 1-b for respectively 
emitting light having wavelengths of primary three 
colors (RGB) are mounted to the light source 1. The 
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light emitted from the light source 1 is introduced 
into the inside of the light guide member 2 arranged in 
the width direction of the original, and guided in the 
perpendicular direction (main scanning direction) in 
Figure 1, so as to irradiate as linear light flux from 
a light emitting section provided for the light guide 
member 2. This enables the original 9 placed on an 
original supporting member 8 to be substantially 
uniformly illuminated in the main scanning and width 
direction of the original 9. The light which is 
irradiated from the light source 1 and reflected by the 
original 9 is converged on the sensor array 5 mounted 
on a substrate 6, by a lens array 4. The sensor array 
5 generates an electric signal corresponding to an 
image formed by the lens array 4. This electric signal 
is outputted to an external unit via a connector 7. A 
frame 3 is a frame for holding the above described 
light guide member 2, lens array 4, substrate 6 and the 
like at predetermined positions. 

[0066] Figure 2 depicts a drive circuit of the light 

source 1. The drive circuit may be provided in the CIS 
sensor unit, or may also be provided outside the CIS 
sensor unit. 

[0067] LEDs whose anodes are connected in common and 

which emit respective RGB light beams are used as the 
light emitting elements 1-r, 1-g and 1-b, respectively. 
An FET is connected, as a switch, to the cathode of 
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each of the LEDs. This makes it possible to 
individually control the lighting of the respective 
LEDs by drive signals <|>LR, <|>LG and <j)LB. 

[0068] Figure 3 depicts an external view showing the 

sensor array 5 according to the present embodiment. 
Reference numeral 30 denotes, on an enlarged scale, 
arrays of sensors (pixels) of one sensor IC which 
constitutes the sensor array. 

[0069] The sensor array 5 is constituted by linearly 

arranging plural (m pieces of) sensor ICs (5-1, 5- 
2, . .., 5-m) , each of which performs photoelectric 
conversion, in the main scanning direction. In each of 
the sensor ICs, as shown by reference numeral 30, n 
openings (pixels) P, each of which is provided with a 
photodiode performing photoelectric conversion, are 
arranged at an interval x in the main scanning 
direction. Hereinafter, this set of openings (pixels) 
is referred to as a pixel array. 

[0070] Three pixel arrays are arranged at an 

interval y in the subscanning direction. Here, the 
interval x between each of the pixels determines the 
optical resolution of the sensor array 5. For example, 
in the case of the sensor array 5 of 600 dpi, the 
interval x is set to 42 [fiin] . Further, the interval y 
between the pixel arrays is set to an integral multiple 
of the pixel interval x so as to enable the correction 
for color misalignment to be performed by the above 
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described inter-line delay. In this case, it is 
preferred to make x and y equal to each other in order 
to minimize the area and the inter-line delay memory 
capacity of the sensor IC. On the respective pixel 
arrays, three kinds of color filters CF-r, CF-g and CF- 
b, each of which has different spectral transmittance, 
are mounted, so as to enable each of the pixel arrays 
to have the spectral sensitivity corresponding to each 
color of RGB. 

[0071] Figure 4 is a figure showing the emission 

spectra of light emitting elements 1-r, 1-g and 1-b, 
which constitute the light source 1 according to the 
present embodiment, and the spectral transmittance of 
color filters CF-r, CF-g and CF-b, which are provided 
for the respective pixel arrays of sensor ICs 
constituting the sensor array 5. 

[0072] In the figure, reference numeral 400 denotes 

the emission spectrum of the light emitting element 1-r, 
401 denotes the emission spectrum of the light emitting 
element 1-g, and 402 denotes the emission spectrum of 
the light emitting element 1-b. Further, reference 
numeral 403 denotes the spectral transmittance of the 
filter CF-r, 404 denotes the spectral transmittance of 
the filter CF-g, and 405 denotes the spectral 
transmittance of the filter CF-b. 
[0073] Here, in order to improve the color 

decomposition performance, the spectral transmittance 
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is set so as to reduce the overlapping portions of the 
transmission wavelength regions of the three kinds of 
color filters CF-r, CF-g and CF-b. Similarly, 
wavelengths of lights emitted the three light emitting 
elements 1-r, 1-g and 1-b, are also set so as to reduce 
the overlapping portions of the emission spectra. 
[0074] Here, it is preferred that there are the 

following relationships between the transmission 
wavelength regions of the color filters CF-r, CF-g and 
CF-b and the wavelengths of lights emitted from the 
light emitting elements 1-r, 1-g and 1-b. That is, 
each emission spectrum of the three light emitting 
elements is set to have a half-value width smaller than 
the transmission wavelength region of the color filter 
having the color corresponding to the emission spectrum, 
so as to make the emission spectrum included in this 
transmission wavelength region, and is also set to 
minimize the overlapping portions with the transmission 
wavelength regions of other two filters. In practice, 
since pigments and dyes are actually used for the color 
filters arranged on each pixel of the sensor array, the 
half-value width of the spectral spectrum of color 
filter is about 100 nm. Further, as the light emitting 
element, an LED with a steep rising characteristic of 
light emitting is preferred, and the half-value width 
of each emission spectrum of RGB is set to 50 nm or 
less . 
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[0075] Further, since the rising characteristic of 

each emission spectrum of the light emitting elements 
is steep, the rate at which light of the tail part of 
the emission spectrum of a light emitting element is 
transmitted through the color filters of other colors 
which are adjacent to the light emitting element to be 
detected, is suppressed to be very low. Therefore, the 
color information of light from a light emitting 
element of a certain color is detected only by the 
pixel array of the sensor IC, which has the color 
filter of the same color as the light emitting element, 
and is hardly detected by the other two pixel arrays 
which have the color filters of other colors. For this 
reason, even when the three light emitting elements are 
simultaneously driven to be lighted, the color 
information of each of the light emitting elements is 
independently detected only by the pixel array which 
has the color filter of the color corresponding to the 
wavelength of the light emitted from the corresponding 
light emitting element. Thereby, it is possible to 
significantly reduce the level (noise) of the 
information of other colors contained in certain color 
information . 

[0076] Figure 5 is an equivalent circuit diagram of 

the sensor IC constituting the color CIS unit according 
to the present embodiment. Further, Figure 6 is a 
timing chart explaining the operation timing of the 
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light source drive circuit of the color CIS unit 
according to the present embodiment. In Figure 5, 
reference numeral 501 denotes an R pixel array which 
generates a pixel signal of R from light transmitted 
through the color filter CF-r, reference numeral 502 
denotes a G pixel array which generates a pixel signal 
of G from light transmitted through the color filter 
CF-g, and reference numeral 503 denotes a B pixel array 
which generates a pixel signal of B from light 
transmitted through the color filter CF-b. 
[0077] Reference character SP in Figure 6 denotes a 

synchronizing signal of an image inputted from an 
external unit and controls the operation cycle of the 
sensor IC. That is, the period TW of SP signal 
corresponds to the reading period for one line. 
[0078] In Figure 5, when the synchronizing signal SP 

is inputted, a timing generation circuit 13 generates a 
transfer signal TS and a reset signal RS in synchronous 
with the synchronizing signal SP. Further, drive 
signals <|>LR, <|>LG and <|>LB in Figure 6 denote drive 
signals for each of three light emitting elements 1-r, 
1-g and 1-b. 

[0079] The respective pixel signals formed by each 

sensor IC are formed by photodiodes with openings P(l) 
to P (n) , reset circuits, and transfer circuits. Each 
photodiode is reset to an initial state by the reset 
circuit driven by the reset signal RS, and thereafter, 
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accumulates photocarriers generated correspondingly to 
the quantity of light made incident on the opening. 
Further, each photodiode allows a voltage corresponding 
to photocarriers generated during a predetermined 
period to be read out to an analog memory 10 connected 
via an electrode for each pixel, through the transfer 
circuit driven by the transfer signal TS . Here, the 
reset signal RS and the transfer signal TS are supplied 
in common to the circuit which forms each pixel signal, 
and thereby each pixel signal is generated at the same 
timing. Note that in Figure 6, reference characters 
TWR, TWG and TWB denote the driving periods of <|>LR, (j)LG 
and <|)LB, respectively. In this way, by driving with 
the pulse width corresponding to the emitted light 
quantity of each light emitting element, it is possible, 
as shown by an output signal OS in Figure 6, to obtain 
RGB signals in which white balance is adjusted and the 
respective signal levels of RGB are arranged in a 
uniform manner. 

[0080] In this way, the pixel signal transferred to 

the analog memory 10, is successively addressed in 
accordance with outputs of a shift register 12 driven 
by a clock signal CLK, and outputted to the external 
unit via an output circuit 11. The pixel signal 
outputted in this way has a different color component 
for each pixel array based on the above described 
spectral characteristics of the color filters and the 
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light emitting elements. Here, the signal line drawn 
from the output circuit 11 is commonly used as shown in 
Figure 5. The signal OS outputted to the signal line 
is outputted for each color component in the order such 
as of Rl, Gl, Bl, R2, G2, B2, . .., as shown in Figure 6 
on an enlarged scale, on the basis of a so-called point 
sequential system. 

[0081] As described above, in the color CIS unit 
according to the present embodiment 1, in which light 
emitting elements for each color of RGB and color 
filters corresponding to the color of the respective 
light emitting elements are provided, in which the 
overlapping portions of the emission spectra of 
wavelengths of the three light emitting elements are 
set to be reduced, and in which the spectral 
transmittance of the color filters is set so as to 
reduce the overlapping portions of the respective 
transmission wavelength regions of the color filters, 
the outputs of sensor IC with respect to the light from 
the respective light emitting elements can be 
independently obtained for each color of RGB. 
[0082] Further, even in the case where three light 

emitting elements 1-r, 1-g and 1-b of the light source 
1 are simultaneously driven and thereby simultaneously 
turned on within the operating cycle TW of the sensor 
IC (period shown by TWB in Figure 6) , the outputs of 
sensor IC with respect to the light from the respective 
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light emitting elements can be independently obtained 
for each color of RGB. This is the greatest feature of 
the present embodiment 1, which makes it possible to 
freely change the signal ratio of RGB color components 
without depending on the spectral sensitivity of the 
sensor IC, or on the light emission intensity of each 
light emitting element. 

[0083] Further, as described above, in the present 
embodiment 1, before an original is read, a 
predetermined white color reference is read, and the 
pulse width of drive signals (J>LR, <j>LG and (|>LB of the 
respective light emitting elements is controlled so as 
to make output levels of the respective pixel arrays of 
RGB substantially uniform. Here, the light emission 
periods of the respective light emitting elements l~r, 
l--g and 1-b are changed to be different from each other 
within the time period TW, thereby enabling the light 
quantity of light emitting element of each color to be 
adjusted. In the example of Figure 6, the relationship 
between the light emission periods is set as TWR > TWG 
> TWB. Thus, each light emitting element can be driven 
in the state where the amplification factor of 
photoelectric converter for each color is fixed. 
Thereby, it is possible that while white balance is 
made to correspond to a predetermined white color 
reference, the signal output ratios (S/N ratios) of the 
sensors to the noise level are also set to be almost 
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equal to each other. Further, it is possible to 
arbitrarily adjust the white balance independently of 
the chromaticness of the white color reference. 
[0084] Further, in order to accurately correct the 

color misalignment caused by the above described inter- 
line delay, it is preferred to set the drive start 
timing and the drive period of each light emitting 
element to a fixed period, respectively, and to thereby 
make reading positions for each color approximately the 
same . 

[0085] Figure 7A and Figure 7B are figures 

explaining a method for adjusting the light quantity of 
each light emitting element while the lighting timing 
and lighting period of each light emitting element are 
made almost equal to those in Figure 6. 

[0086] Figure 7A shows an example in which the drive 

period TWR of the light emitting element 1-r is divided 
into plural block periods AT, and in which a duty ratio 
of on/off of lighting in each block period is 
controlled so as to adjust the light quantity of light 
emitting element 1-r. Note that in the case of the 
light emitting elements of other colors, the emitted 
light quantity can also be similarly controlled, but 
the explanation thereof is omitted here. 
[0087] In this case, the drive circuit of the light 

emitting element is the same as that shown in Figure 2, 
and the light quantity of light emitting element 1-r 
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can be adjusted while the predetermined lighting period 
TWR is fixed. This enables the light emission time of 
the red light emitting element 1-r to be arbitrarily 
changed within the maximum period of TWR. Further, the 
light quantity can be independently changed for the 
light emitting element of each color, thereby enabling 
the balance between the output signal levels for 
respective RGB to be adjusted. 

[0088] Figure 7B shows a constitution of a circuit 

in which a constant current circuit is incorporated in 
the drive circuit of the respective light emitting 
elements 1-r, 1-g and 1-b, and in which the current 
through each light emitting element is controlled by a 
drive signal with a fixed period, so as to adjust the 
light quantity. 

[0089] In the figure, an example of control circuit 

for the one light emitting element 1-r is shown, for 
example, but the constitution in the case of the other 
light emitting elements is also the same as that shown 
in this figure. In the figure, a reference voltage 
VREF for constant current is controlled by an output of 
a D/A converter (DAC) . This DAC receives a digital 
signal from a control section 1000 (Figure 10), and 
generates a voltage corresponding to the digital value. 
In this way, the quantity of current which flows 
through the light emitting element 1-r is controlled, 
when one drive signal <|>LR is turned on. Thereby, in 
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the color CIS unit according to the present embodiment 
1, it is possible to independently control the light 
quantity of the light emitting element of each color, 
while making the lighting periods of the respective 
light emitting elements substantially fixed. This 
enables the color balance to be easily adjusted. 
[0090] As described above, according to the present 
embodiment 1, it is possible to adjust the sensitivity 
of sensor IC by adjusting the spectral characteristics 
of the light source of each color and of the sensor of 
each color. This enables the output level and the S/N 
ratio of each color component of RGB to be 
substantially fixed, and thereby the image quality to 
be improved. 

[0091] Further, this makes it possible to easily 

adjust white balance by using a reference white point, 
and to easily adjust the chromaticness in an output 
image as a CIS unit. 
[0092] [Embodiment 2] 

Next, an embodiment 2 according to the present 
invention is described with reference to Figure 8. 
[0093] A constitution of a color sensor according to 
the present embodiment 2 is the same as that of the 
above described embodiment 1, but is different in the 
method for driving each of three light emitting 
elements 1-r, 1-g and 1-b which constitute the light 
source, that is, different in the light emission start 
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timing. The three light emitting elements 1-r, 1-g and 
1-b have an independent drive circuit, respectively. 
The lighting start timing and the lighting period of 
the three light emitting elements are independently 
controlled, during one operating cycle TW, by drive 
signals <j)LR, <j>LG and (j)LB which correspond to the three 
light emitting elements, respectively. For example, in 
the example shown in Figure 8, the drive signal (f>LR of 
the light emitting element 1-r is turned on after a 
period TNR from the rise time of the signal SP, and is 
set at a high level during a period TWR. This makes 
the light emitting element 1-r turned on after the 
period TNR from the rise time of the signal SP, and 
continuously turned on during the period TWR. 
Similarly, also in the case of other light emitting 
elements 1-g and 1-b, the light emitting element 1-g is 
turned on after a period TNG from the rise time of the 
signal SP, and continuously turned on during the period 
TWG, and the light emitting element 1-b is turned on 
after a period TNB from the rise time of the signal SP, 
and is continuously turned on during the period TWB. 
[0094] This technique is explained in conjunction 

with the case of the sensor IC according to the present 
embodiment 2. In this sensor IC, an interval x between 
the pixels is equal to an interval y between the pixel 
arrays . 

[0095] Figure 9A to Figure 9D are schematic 
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illustrations for explaining relationships between the 
light emission timings of the light emitting elements 
and image signals read by the respective pixel arrays, 
in correspondence with the resolution in the 
subscanning direction . 

[0096] Figure 9A shows a case where the basic 

resolution, i.e., the resolution in the main scanning 
direction is equal to the resolution in the subscanning 
direction. Note that in this example, a case where the 
CIS with the sensor arrays shown in Figure 5 is used 
and an original is fed upward from a lower part in 
Figure 5, is explained. Thus, in this case, a reading 
operation of a certain line is first performed by the B 
pixel array 503, and then reading operations are 
successively performed by the G pixel array 502 and the 
R pixel array 501. In this example, as denoted by 
reference numeral 900, the lighting start timings and 
the lighting periods of the respective light emitting 
elements of RGB within one operating cycle period TW 
are set equal to each other. In Figure 9A, reference 
numerals 910, 911 and 912 denote image signals for one 
line read by B pixel array 501, G pixel array 502, and 
R pixel array 503, respectively. In this case, 
correspondingly to the reading positions of the 
respective pixel arrays, the line signal 910 of B is 
first read, then, the line signal 911 of G is read with 
a delay by one line, and the line signal 912 of R is 
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finally read with a delay by two lines. Thus, the line 
signal of G is delayed by the period of 1TW, as denoted 
by reference numeral 914, and the line signal of B is 
delayed by the period of 2TW, as denoted by reference 
numeral 913. Thereby, the positions of image signals 
of respective colors in the subscanning direction are 
made coincident with each other, so that the color 
misalignment can be corrected. 

[0097] Next, Figure 9B shows a case where the 

scanning speed in the subscanning direction is doubled, 
and the reading operation is performed by the 
resolution in the subscanning direction which is set to 
half the resolutions in the main scanning direction. 
In this case, as denoted by reference numeral 901, each 
of the delays TNR, TNG and TNB from SP to the lighting 
start of respective light emitting elements is set as 
TNR = TW/3, TNG = 0, and TNB - TW/3. 

[0098] Further, each lighting period is set as TWR = 

TWG = TWB < (2/3) TW. 

[0099] In Figure 9B, reference numerals 916, 917 and 

918 denote image signals for one line read by B pixel 
array 503, G pixel array 502, and R pixel array 501, 
respectively. In this case, 2/3 of the reading 
positions of the latter half of R pixel array and 2/3 
of the reading positions of the first half of G pixel 
array are made coincident with each other. Further, 
when the line signal 916 of B is delayed by a period of 

- 36 - 



P205-0130WO 



37 



1TW and 2/3 of the latter half of the signal line 916 
of B is taken out, as denoted by reference numeral 915, 
the reading positions on the original for respective 
pixel arrays are made coincident with each other, and 
thereby the generation of the color misalignment in an 
output image is eliminated. 

[0100] Further, in Figure 9C, the scanning speed in 

the subscanning direction is doubled similarly to the 
case in Figure 9B, and the lighting period of each of 
the light emitting elements is set to TW/3, as denoted 
by reference numeral 902, and the light emission 
timings of the light emitting elements are shifted as 
shown in Figure 9C. Here, delays TNR, TNG and TNB from 
SP to the lighting start of respective light emitting 
elements within the period of TW, are set as TNR = 
2TW/3, TNG = TW/3, and TNB « 0, respectively. Further, 
the lighting periods of the light emitting elements are 
set as TWR = TWG = TWB < TW/3. 

[0101] Reference numerals 919, 920 and 921 denote 

image signals for one line read by B pixel array 503, G 
pixel array 502 and R pixel array 501, respectively. 
In this case, 1/3 of the reading positions of the first 
half of B pixel array, 1/3 of the reading positions of 
the middle of G pixel array, and 1/3 of the reading 
positions of the later half of R pixel array are made 
coincident with each other. 

[0102] Thus, according to the present embodiment 2, 
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the respective RGB pixel arrays of CIS are capable of 
reading the same position on the original. Further, as 
shown in Figure 9C, by setting the reading periods of 
the respective pixel arrays to 1/3 of the period of TW, 
and by shifting the reading periods of the respective 
pixel arrays by 1/3 of the period TW, respectively, the 
line memory unit for color misalignment correction can 
be eliminated, and thereby the circuit constitution of 
sensor IC can be simplified. 

[0103] In the present embodiment 2, in order to 

enable the respective pixel arrays to read the same 
position on the original, the signals detected by the 
respective pixels are adjusted by the driving method of 
the three light emitting elements 1-r, 1-g and 1-b 
constituting the light source. Thereby, it is possible 
to eliminate the need for adjusting the distance y 
between the pixel arrays to an integral multiple of the 
distance x between the pixels in the pixel arrangement 
of the sensor IC shown in Figure 3, and hence, to 
arbitrarily set the distance y. This makes it possible 
to reduce restrictions on the layout of the sensor IC 
and to reduce the area of the sensor IC, which 
significantly contributes to the lowering of the cost 
of the sensor IC. 

[0104] Further, the reduction in the lighting period 

of the respective light emitting elements results in 
the reduction in the effective area of pixel openings 
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in the subscanning direction. As a result, the 
resolution in the subscanning direction is improved so 
that excellent image quality can be obtained. 
[0105] As described above, according to the present 

embodiment 2, even in the case where the scanning speed 
in the subscanning direction is changed so as to change 
the resolution in the subscanning direction, the 
reading positions of the respective RGB color pixel 
arrays on an original can be arbitrarily changed by 
changing the lighting period of the three light 
emitting elements 1-r, 1-g and 1-b during one operating 
cycle period. Thereby, the reading positions are 
eventually made coincident with each other, and the 
color misalignment can be eliminated. 
[0106] [Embodiment 3] 

By using the driving method of the light source 
according to the above described embodiment 2, the 
interval y between the pixel arrays in the subscanning 
direction can be arbitrarily set independently of the 
interval x between the pixels. In the case where the 
interval y between the pixel arrays is set smaller than 
the interval x between the pixels, the inter-line delay 
processing for correcting the color misalignment can be 
eliminated, even when the reading operation is 
performed on the basis of the basic resolution of 
sensors which is determined by the interval x between 
the pixels. 
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[0107] Figure 9D is a figure showing an operation 

timing when the resolution in the main scanning 
direction is equal to the resolution in the subscanning 
direction. For example, a case where the interval y 
between the pixel arrays is set to 1/2 of the interval 
x between the pixels is considered. Also in this case, 
the delay periods TNR, TNG and TNB which determine the 
lighting start timings of the respective light emitting 
elements within one operating cycle period TW, are set 
as TNR = 2TW/3, TNG = TW/3, and TNB = 0, respectively. 
Further, the lighting periods of the respective light 
emitting elements are set as TWR = TWG = TWB < TW/3 
(see reference numeral 903). 

[0108] Reference numerals 922, 923 and 924 denote 

image signals for one line read by B pixel array 503, G 
pixel array 502 and R pixel array 501, respectively. 
In this case, 1/3 of the reading positions of the first 
half of B pixel array, 1/3 of the reading positions of 
the middle of G pixel array, and 1/3 of the reading 
positions of the latter half of R pixel array are made 
coincident with each other. This makes it possible to 
correct the color misalignment in the output image 
signals without using the line memory unit for delaying 
the image signals. 

[0109] That is, in the case where the interval y 

between the pixel arrays is set to be smaller than the 
interval x between the pixels, the lighting start 
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timings and the lighting periods of the respective 
light emitting elements within one operation cycle 
period TW are controlled at the time when an original 
is read in the state where the resolution in the main 
scanning direction is equal to the resolution in the 
subscanning direction. Thereby, it is possible that 
the inter-line delay processing for correcting the 
color misalignment can be eliminated, and that the 
respective pixel arrays are capable of reading the same 
positions on the original within one operating cycle 
period without using the line memory unit. This 
enables the signal processing to be simplified and the 
cost to be reduced. Note that the reading light 
quantity is reduced by shortening the lighting periods 
of the respective light emitting elements, but the 
reading resolution of an original can be significantly 
improved. 

[0110] [Embodiment 4] 

Figure 10 is a block diagram showing a 
constitution of an image reading apparatus in which a 
color CIS unit 1001 according to an embodiment 4 of the 
present ' invention is used. 

[0111] In the figure, a control section 1000 

comprises a CPU 1010, a ROM 1011 storing a program 
executed by the CPU 1010, and a RAM 1012 used as a work 
area when the CPU 1010 performs control and temporarily 
storing various data, and performs control of the image 
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reading apparatus. Note that the above described line 
memory for delaying image signals in the unit of one 
line is provided in the RAM 1012. Reference numeral 

1001 denotes the color image contact sensor (CIS) unit 
according to the above described present embodiment, 
which makes the light emitting elements turned on by 
drive signals (<|>LR to <)>LB) from a drive circuit 1007, 
and outputs a read signal OS of RGB. A speed sensor 

1002 detects the feeding speed of an original 1006 to 
be read on the basis of the rotation amount of a drive 
roller 1005 for feeding and driving the original 1006, 
or the moving speed of the original 1006. A motor 
driver 1003 makes a motor 1004 driven and rotated on 
the basis of an instruction from the control section 
1000, for feeding and driving the original 1006. The 
drive circuit 1007 is a circuit which drives the light 
sources of the CIS unit 1001, and comprises, as shown 
in Figure 2, FETs (switching elements) which make the 
light emitting elements of respective colors turned on 
and off in accordance with the respective drive signals 
<j)LR to (j>LB for the light emitting elements. Further, 
the drive circuit 1007 has a constant current circuit 
as shown in Figure 7B, as described above, and is 
capable of controlling the emitted light quantity of 
each light emitting element by changing the drive 
current . 

[0112] Here, the control section 1000 receives 
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information on the feeding speed of the original 1006 
detected by the speed sensor 1002. The control section 
1000 instructs the lighting start timing and the 
lighting-off timing to the light emitting elements for 
respective RGB colors in the CIS 1001 in accordance 
with the received speed information. The control 
section 1000 also supplies a signal SP for instructing 
the start of storage of image information and a clock 
CLK to the sensor section provided on the sensor IC. 
[0113] Thereby, the control section 1000 performs 

control so as to set a predetermined reading condition 
and to enable an image to be read by the CIS unit 1001, 
in accordance with the feeding speed of the specified 
original. This makes it possible to prevent the color 
misalignment of image signals of respective color 
components. Further, since the feeding speed of the 
original 1006 is always detected by the speed sensor 
1002, it is possible to cope, in real time, with the 
change in the feeding speed of the original caused by 
mechanical vibrations and the like. This makes it 
possible to prevent the color misalignment due to the 
variation in the feeding speed of the original, and 
also the local color misalignment from being caused. 
[0114] Figure 11 is a block diagram showing a 

constitution of a sheet feeding type scanner apparatus 
which is an example of the image reading apparatus 
according to the embodiment 4 of the present invention. 
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[0115] In the figure, the original illuminating 

light emitted from a light guide member 113 is 
transmitted through a contact glass 112, and linearly 
illuminates the original 1006. The reflected light 
from the original 1006 is converged by a lens array 114, 
so as to be formed as an image on a sensor IC 116 
arranged on a sensor substrate 115. The sensor IC 116 
generates and outputs an electric image signal in 
accordance with the formed image. 

[0116] The original 1006 is fed by an original 
feeding belt 118 which is fed in a gap between a guide 
plate 110 and the contact glass 112 by the rotation of 
the drive motor 1004. It is possible to change the 
feeding speed of the original 1006 by changing the 
rotation speed of the drive motor 1004. Note that the 
above described speed sensor 1002 may detect the 
feeding speed of the original 1006 on the basis of the 
moving speed of the original feeding belt 118. 
[0117] Here, the feeding speed of the original 1006 

is determined in accordance with the reading resolution 
and the like, in a manner explained on the basis of the 
block diagram in Figure 10. On the other hand, the 
feeding speed is detected in real time, and the 
information on the feeding speed is fed back to the 
light emitting elements and the reading condition of 
the sensor IC of the CIS unit 1001 which is the 
original reading section. This makes it possible to 
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set the reading condition so as to eliminate the color 
misalignment in the image signals of respective RGB. 
[0118] In the original reading apparatus according 

to the present embodiment, the light emission condition 
of the light emitting elements of three colors of RGB, 
and the fetch timing of the read signals are suitably 
adjusted in accordance with the feeding speed of an 
original, thereby making it possible to obtain an 
excellent image signal without color misalignment even 
when the feeding speed of the original is changed or 
the feeding unevenness is caused. 

[0119] Figure 12 is a flow chart explaining the 

reading control of an original in the image reading 
apparatus according to the present embodiment 4. The 
program for performing this processing is stored in the 
ROM 1011 in the control section 1000, and is executed 
under the control of the CPU 1010. 

[0120] It is assumed that before the processing is 

started, the reading resolution in the subscanning 
direction is specified. When the processing is started 
by the instruction for the reading of an original from 
an operation section (not shown) of the image reading 
apparatus, or from a PC connected with the image 
reading apparatus, first, in step SI, the rotational 
drive of the motor 1004 is started so as to make an 
original fed at a feeding speed corresponding to the 
reading resolution in the subscanning direction, and 
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then the feeding of the original is started. In step 
S2, the feeding speed of the original is detected by 
the speed sensor 1002. In step S3, the light emission 
start timing and the lighting period of the respective 
light emitting elements are determined in accordance 
with the detected feeding speed of the original. In 
step S4, the signal SP and the clock (CLK) signal are 
outputted to the CIS unit 1001 in order to enable the 
reading of the original to be performed. In step S5, 
the respective drive signals <|>LR to <j>LB are outputted 
to the CIS unit 1001 at the timing based on the light 
emission start timing and the lighting period of the 
respective light emitting elements, which are 
determined in step S2 . Then, in step S6, the image 
signal OS outputted from the CIS 1001 is inputted. In 
step S7, for example, as in the above described cases 
shown in Figure 9A and Figure 9B, it is determined 
whether or not the delay of the image signal in the 
unit of one line is needed. When the line signal needs 
to be delayed, the process proceeds to step S8, and for 
example, in the case of Figure 9A, the line signal of B 
is delayed by two lines, and the line signal of G is 
delayed by one line, and the process proceeds to step 
S9. On the other hand, as shown in Figure 9C and 
Figure 9D when the line signal need not be delayed, the 
process skips step S8 and proceeds to step S9. In step 
S9, an image signal for one line is generated on the 
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basis of image signals outputted for each color 
component by the point sequential system. Here, when 
the delayed color component signals need to be composed, 
the compositing process is also performed. In step S10, 
the generated image signal for one line is outputted to 
an external unit. In step Sll, it is determined 
whether or not the reading of the original is finished. 
If it is determined that the reading of the original is 
not finished in step Sll, the process returns to step 
S2 and the above described processing is repeated. 
Note that when the feeding speed of the original 
detected in step S2 is not the predetermined feeding 
speed (corresponding to the resolution in the 
subscanning direction) , the feeding speed of the 
original is naturally controlled in accordance with the 
detected feeding speed, i.e., the rotation of the motor 
1004 . 

[0121] As described above, according to the present 

embodiment, it is possible to reduce the level 
difference between output signals for the respective 
pixel arrays due to the spectral sensitivity of the 
sensors, the spectral transmittance of the filters, the 
luminous efficiency of the respective light emitting 
elements, and the like, by adjusting the light quantity 
of the respective light emitting elements. This 
enables the S/N ratio of the output image to be fixed, 
so that a stable image can be obtained. Further, this 
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also enables white balance to be adjusted in the color 
CIS unit, and thereby the chromaticness to be easily 
adj usted . 

[0122] Further, according to the present embodiment, 

the lighting start timing and the lighting period of 
each of the light emitting elements 1-r, 1-g and 1-b, 
which has a different wavelength, are individually 
adjusted within one operating cycle TW of the color CIS 
unit, in accordance with the resolution in the 
subscanning direction. This enables the image 
information at the same subscanning position of the 
original to be read without using the line memory unit, 
or by delaying in the unit of one line with the use of 
the line memory. As a result, an image signal without 
color misalignment can be obtained. 

[0123] Further, by performing the control according 

to the present embodiment, it is possible to eliminate 
the need for setting the interval y between the pixel 
arrays of the sensor IC which has three pixel arrays, 
to an integral multiple of the interval x between the 
pixels. This enables the flexibility in designing the 
sensor IC to be increased and the cost to be reduced. 
[0124] Further, according to the present embodiment, 

it is possible to adjust the output timing of image 
signal for each color by controlling the drive timing 
of the respective light emitting elements in accordance 
with the resolution in the subscanning direction, i.e., 
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the feeding speed of the original. This makes it 
possible to obtain an output image without color 
misalignment, without using the line memory or by 
delaying in the unit of one line. Further, at this 
time, the interval y between the pixel arrays of the 
sensor IC which has three pixel arrays needs not be set 
to an integral multiple of the interval x between the 
pixels, so that the flexibility in designing the sensor 
array can be increased and the cost can also be reduced. 

[0125] Note that in the present embodiment, the CIS 

unit using a CMOS sensor is explained. However, the 
present invention can be utilized even in the case 
where the reducing magnification is changed by using 
the CCD sensor of a reduction optical system. 

[0126] Industrial Applicability 

The image sensor unit according to the present 
invention is applicable to, for example, a reading 
apparatus of an original, and further applicable to a 
scanner, color facsimile or copying machine, and also a 
composite machine of these. Further, the image sensor 
unit according to the present invention is also 
applicable to an image input section of a color copying 
machine . 

[0127] While the embodiments according to the 

present invention have been described above, the 
present invention is not limited to the above-described 
embodiments, and it may be modified without departing 
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from the spirit of the present invention. 
[0128] Claim of Priority 

The present application claims a right of priority 
based on Japanese Patent Application No. 2004-073657 
filed on March 16, 2004, the complete disclosure by 
which is incorporated herein. 
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